Abstract-The design and implementation of high performance closed loop Boost converter for solar system [5] . The closed loop boost converter is used to convert a low level DC input voltage from solar PV module to a high level dc voltage required for the load. To regulate the output of the converter, closed loop PID controller is designed and simulated. The performance of the boost converter can be improved by the design of PID PWM controller. The PWM signal controls the switching of MOSFET [3] . Thus by switching of MOSFET it would try to keep output as constant. Initially the boost converter, PWM and PID controller are designed and simulated. The simulation studies are carried out in MATLAB
II.
1 B PROPOSED SYSTEM It consists of a PV panel, dc-dc boost converter and load. The proposed standalone PV controller implementation takes into account mathematical model of each component as well as actual component specification. The dc-dc converter is the front-end component connected between the PV array and the load.
Fig.1.Proposed system of DC-DC Boost Converter for solar system
The PV array which is used & it is made up of monocrystalline. Mono-crystalline solar panels are made from a large crystal of silicon. These types of solar panels are the most efficient as in absorbing sunlight and converting it into electricity; however they are the most expensive. They do somewhat better in lower light conditions than the other types of solar panels. It has two layer one is very thick and another is very thin. The array used here contains thick n layer. An array contains 36 cells and each cell can produce maximum of 0.5 volts thus maximum of 18 volts can be extracted from a PV panel. The output of the array varies from 12 to 18 volts for different values of load.
The dc-dc boost converters are used to convert the unregulated dc input to a controlled dc output at a desired voltage level [5] . They generally perform the conversion by applying a dc voltage across an inductor or transformer for a period of time (usually in the 20 kHz to 5 MHz range) [5] which causes current to flow through it and store energy magnetically, then switching this voltage off and causing the stored energy to be transferred to the voltage output in a controlled manner. The output voltage is regulated by adjusting the ratio of ON-OFF time. This is achieved using switched-mode, or chopper, circuits whose elements dissipate negligible power. Pulse-width modulation (PWM) [3] allows control and regulation of the total output voltage. It is considered as the heart of the power supply, thus it will affect the overall performance of the power supply system. The ideal converter exhibits 100% efficiency; in practice, efficiencies of 70% to 95% are typically obtained [7] . III.
MODES OF OPERATION
Among the dc-dc power converters, boost converter topology is used to step-up the input voltage. Depending upon the conversion ratio, the output voltage is either equal to the input or higher than the input. Fig.2 shows the circuit for a boost converter. The following assumptions while analyzing fig.3 circuit:
• The converter operates in steady state • Inductor current is always positive meaning that the converter operates in continuous conduction mode (CCM) [1] • Circuit when the MOS switch Q1 is ON, is shown in fig. 3 (top). Application of Kirchhoff's voltage and current laws yields following equations:
Thus for closed switch time inductor gets charged [1] and capacitor is delivering the required power to the load, and for the opened switch time inductor will discharge supplying the full power to load and charging capacitor simultaneously.
Assuming that the inductor current rises linearly from I min toI max in time t 1 ( ) [8] , [9] = (
and inductor current falls linearly from Imax to Imin in time t 2 ( ),
The switching frequency can be found from
(5) and this gives peak to peak ripple
When the MOSFET is on, the capacitor supplies the load current for t=t 1 . the average capacitor current during time t 1 is I C =I 0 and peak to peak ripple voltage of the capacitor is ∆ = − 0 A boost converter can step up the output voltage without a transformer [2] . Due to single MOSFET, it has a high efficiency. The input current is continuous [1] shown in fig.4 . However, a high peak current has to flow through the power MOSFET. The output voltage is very sensitive to changes in duty cycle k and might be difficult to stabilize the regulator. The average output current is less than the average inductor current by a factor of (1-k), and a much higher RMS current would flow through the filter capacitor. The duty cycle can be found using the following relation [6] . 
B. PID Controller
The feedback loop of proposed converter is shown in fig.5 and is implemented in the simulation using PID control method. The PID feedback control method adds positive corrections, removing the error from a system's controllable variables. PID control method consists of three actions. The proportional action involves multiplying the error with a negative constant (proportional gain) and adding the product to the controlled quantity. The principle of proportional action requires that the amount of change in the manipulated variable vary directly with the size of the error that is the proportional gain dictates the sensitivity of the correction action. The integral action involves integrating the error over a period of time and then multiplies with a negative constant (integral gain) and adding the product to the controlled quantity.
Therefore, this action averages the measured error over a period of time to find the process output's average error from the desired value. Integral action brings the controlled variable back to the set point in the presence of a sustained upset or disturbance that is integral action acts to eliminate steady state error. The derivative action improves stability of the system and enables increase in gain and decrease in integral time constant, which increases speed of the controller response. Design of PWM Generator The converter operates in continuous conduction mode [5] , [1] , [6] with the control switch and constant frequency pulse width modulation. The duty cycle of the pulse width modulated signal produced by MATLAB. The isolated boost converter can converter low input voltage to high output voltage. The simulation of boost dc-dc converter control scheme was implemented on MATLAB 2012b version simulation tool and found that scheme is better than the conventional scheme. It deals with PID controller is proposed the open loop does not maintain the constant voltage with the variation of input. The closed loop system is maintained constant voltage with the variation of input voltage. The circuit model of the closed loop system is shown in Figure. 7. The output voltage is sensed and it is compared with the reference voltage. The error is applied to a PID controller. The output of PID controller is used to generate proper pulses to drive the MOSFET in the output rectifier. A controlled converter is recommended to get constant voltage across the load. The response of closed loop system is shown in figure 10 & 11, from this figure, it can be seen that the output voltage increases, oscillates and reduces to the set value of 24V. From the output it can be seen that the output voltage increases. There is a steady state error in the output of open loop system. The output voltage is sensed and it is compared with the reference voltage. The error signal is given to the comparator through PID controller. The output pulses of PWM [3] generation system shown in fig.6 and are given to the MOSFET. The pulses of PWM generator is shown in fig. 8 . The response of closed loop system is as shown in figure 10 & from the response it can be seen that the output voltage reduces and settles at the set value. The steady state error becomes negligible. 
B.
Analysis of Circuit and Results Analysis of the circuit is carried out based on the following assumptions. The circuit is ideal. It means when the switch is ON, the drop across it is zero and the current through it is zero when it is open. The diode has zero voltages drop in the conducting state and zero current in the reverse-bias mode. The time delays in switching on and off the switch and the diode are assumed to be negligible. The inductor and the capacitor are assumed to be loss less. The responses in the circuit are periodic. It means especially that the inductor current is periodic. Its value at the start and end of a switching cycle is the same. The net increase in inductor current over a cycle is zero. If it is non-zero, it would mean that the average inductor current should either be gradually increasing or decreasing and then the inductor current is in a transient state and has not become periodic. The voltage across the inductor and linear variation of current through inductor are shown in figure 9 .
The complete closed loop boost converter with resistive load is developed using MATLAB simulation software. The experimental setup consisting of input from solar PV module, closed loop dc/dc converter and load is tested in MATLAB. The observed results in simulation are shown. The expected output is 24 volts.
VI. CONCLUSION
A low cost high performance DC-DC boost converter has been proposed. The proposed system used solar PV as the input and resistive load as the output which conserves the power. The complete system has been designed and simulated in MATLAB which resulted in an efficiency of 90-95%. 
